These results establish the existence in rat saliva of a series of sulphated glycoproteins which differ with respect to molecular size and charge. The purification scheme is seen as a useful procedure for the isolation of such compounds from the wide range of proteins which characterize the saliva of all species. Chemical reactions can be used to investigate the shapes of polysaccharide molecules in solution if the reagent is sensitive to the conformation of the monomers and/or if the configuration of the polymer systematically affects the reaction. By comparing reaction rates in the polymer with those of relevant monomers, perturbations caused by polymer configuration could be diagnosed.
Chemical reactions can be used to investigate the shapes of polysaccharide molecules in solution if the reagent is sensitive to the conformation of the monomers and/or if the configuration of the polymer systematically affects the reaction. By comparing reaction rates in the polymer with those of relevant monomers, perturbations caused by polymer configuration could be diagnosed.
The speed of periodate oxidation of uic-glycols is markedly dependent on the cis-trans arrangement of the two hydroxyl groups. The discovery (Scott, 1968 ) that the C(2,-C(3, glycol of D-glucuronic acid in hyaluronate and chondroitin 4-and 6-sulphate reacted much more slowly than that of L-iduronic acid in dermatan sulphate suggested that the conformation of glucuronic acid was unusual, possibly incorporating a C,,,(OH) --c C(6)(C02-) hydrogen bond. A model monomer, methyl (1 &dimethyl a-Dg1ucopyranosid)uronate (l), not then available, has since been synthesized by Kovacs (1973) , from whom we received a sample; we determined the second-order rate constant (Kz) of the reaction of compound (1) with periodate, and compared it with that of 1,4-dimethyl a-D-glucopyranoside (2) (a gift from Professor B. Lindberg) and with a range of polymer-bound uronic acids. All measurements were performed in 0 . 2~-NaClO,, to avoid the Donnan effects associated with periodate anion in polyanion solution (Scott & Harbinson, 1968) .
The rates of oxidation of the glucuronic and glucose derivatives are very similar, implying that the conformation of both is 'normal', presumably C1, and that the carboxyl(ate) group has little influence on the reaction. Moreover, more than 70 % of the theoretical consumption of periodate byheparansulphate(7)(containing only 19 % of the total uronic acid as L-iduronic acid) occurred at rapid rate. Thus glucuronic acid is not in itself abnormally resistant to periodate oxidation.
The initial rates of oxidation of three homopolymers, containing L-guluronic acid, (3, D-galacturonic acid (3) or D-mannuronic acid (4) respectively, were of the same order 557th MEETING, LIVERPOOL 
Kz
(litre/s per mol) 1.78 x 3.29 x lo-* 2 x 5 x 10-2 1.8 x lo-' 9 x 10-3* 7 x 10-3 5.2 x 10-4 2.7 x 10-4 7.9 x 10-4 8.8 x 10-4 as those of the two 'model' monomers, which is compatible with the idea that the stereochemistry of the C(2,-C(3, glycol group is the controlling factor.
The reaction of dermatan sulphateis in two phases. The first K2 is similar to those of the monomer models; the second K2 is estimated to be of the same order as those of hyaluronate and chondroitin Csulphate.
The K2 values for the oxidation of the glucuronic acid in hyaluronate (1 l), chondroitin 4-sulphate (8), chondroitin 6-sulphate (9) and chondroitin sulphate D (10) are only about 1 % of those of the 'models' and polyuronides.
The results suggest that the oxidation of the glycol group of compounds (8)- (11) is hindered by a characteristic conformation, uniformly present throughout the polymer, and involving more than the uronic acid monomer. Assuming a similar conformationstabilizing arrangement in all four polymers (8)-(1 l), positions 4 and 6 of the hexosamine are unlikely to be involved [it is apparently immaterial that a sulphate group is at either position, or that C(,,(OH) is axial or equatorial]. The orientation of carboxyl group is crucial [compare dermatan sulphate (6) with chondroitin 4-sulphate (S)].
X-ray-crystallographic data from hyaluronate fibres (Atkins et al., 1972) suggest that the carboxyl and acetamido groups on neighbouring sugars are quite close to each other. By using Courtauld models, it has been found that a hydrogen bond is easily possible between the two, and that, in this position, a second hydrogen bond can be formed, resulting in (uronic)-C02-cHN-C=O+HO(C(2J (uronic) .
Each uronic acid participates in two separate 'trisaccharides', as the hydrogen donor for one sequence, and as the terminal acceptor of the preceding sequence. Such an array, repeated along the polymer chain, would stiffen the molecule considerably, and thus stabilize the conformation that resists periodate oxidation.
Because of the orientation of the carboxyl group in L-iduronic acid in dermatan sulphate (6), this kind of structure (if it could be formed) would have a quite different geometry. The structure of heparan sulphate [in which at least one glycosidic bond is a, and both are 1 4 , in contrast with the a11-8,1-3,14 arrangement in compounds (8H1 l)] does not allow a similar extended hydrogen-bonded sequence. In neither case is a periodate-resistant conformation present. The proposed structures, in which there is a degree of co-operation, might be expected to be temperature sensitive. In fact, the Arrhenius plot of K2 against l/temperature ( Fig. 1) shows pronounced 'melting' in the case of hyaluronate (1 1). The model monomer (2) shows no similar effect in the same temperature range. Chondroitin 6-sulphate (9) shows only a slight 'melting' at the highest temperature (89"C), perhaps suggesting that, compared with hyaluronate, the chondroitin 6-sulphate conformation is the more stable.
